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iUbaouri.-Were of general occurrerice t,hroughout the state 

Nebtaska.-Nebrmka City, 16th. 
New Harnp8hire.-New Market, 4th. 
New iKmico.-Silrer City, 20th ; Saiita FQ, 21st, 22d. 
North Carolina.-Hatteras, 4th; Weldon, 4th; Kittyhawk? 

7th, 17th; Highlands, 12th, 17t8h, 23d; Chapel Hill, 17th; 
Charlotte, 18th. 

Ohio.-North Lewisburg, 3d ; Westerville, 2d ; Cle.veland, 
14th, 15th; Margaretta, 14th. 

Pennaylva.uia.-Erie, 14th ; Meadville, 14th. 
Tm~mxwee.-Chattanoga, llt ,h, 15t,h; Memphis, 16th ; Naeh- 

ville, l4th, 15th, 16th. 
Texm.-Fort Concho, 13t8h, 16t8h, 23~1; Fort Davis, l l t h ,  23d; 

Palestine, lbth, 16th,23d; Brownnville, 16th ; Indianola, l7th, 
El Pmo, 20th; Mason, 20th; Galveston, 16th, 23d; Coleman 
City, Fredericksburg, Eagle P:tss, Henrietta, Fort McKavet.t, 
and Uralde, on the 33d. 

Virginia.-Fort Monroe, 8th. 
Wiamwim-Were reported by various stations throughout 

the state ou the lBt8h and 16th. 

on the 2d, 3d, 6th, 16th, 23il. 

OPTICAL PHENOMENA. 
SOLAR HALOS. 

Solar halos have been observed in the various district,s, aa 

New Ey2niid.-lst8, 2d, 5th, Gth, 9tmh, 10t,h, 14th; 15th, 20th, 

Middle Atlantic statee.-6th, 9th, loth, 13th, 13th, 90t,h, 83d, 

Sou.th Atlmtic stntes.--.ith, 15th, 22~1, 35th, 36th. 
firida.-23d, 37th. 
Werrtern Oulf.-lSth, 20th, 35th, 26th. 
Ohio valley and .Tennea8eee.-1st, 2d, 4th, Sth, 9th, loth, 12th, 

h u m  lakea.-lst, loth, 23d, 24th. 27t.h. 
Upper 1akea.-lst, 4th, 'itb, 9th, loth, 12th, 13th, 17th, 30th, 

Upper Ni8aiaaippi valley.-1st to 4th, 7th to loth, 12th, 13th, 

Miaaouri valley.3d, 4t81i, Sth, 9th, I l th,  13th to 16th, 19th, 

follows :- 

22d. 

24th. 

13th, 15th to 18th, 2Otb, 33d. 

21st, 24th, 37th. 

15th, 17th to 21st, 24th, 25bh. 

20th, 27th. 

28th. 

Northern slope.-Zd, 5th, 7th, 10t8h, 13th, 17th. 24th. 
Northern plateau.-lst, 5th, Gth, Sth, 9th, 19th, 21st, 27th, 

Middle Paci$c.-3d, 8t,h, 13th, 16th, 18t8h, 19th, 20th, 24th, 

Solar halos were also reported by t8he following st8:ttions uot 

Albany, Oregon, 5th ; Fort Buford, Dakoh,  4th ; Prescott, 

26th. 
South Pm3c.-Sth, 9th, llth, 26th, 27th. 

included in the districts named above :- 

Arizona, Sth, 94th; Salt Lake City, Utah, 18th. 
LUNAR HALOS. 

Lunar halos have been observed in the various districts, on 

Middle Atlantic atates.-llth to 16th, 19th, 20th, 2184 33d. 
&uth Atlantic atntea.--llth, 13th, 14th, l'ith, 21st, Y3d, 23d, 

Xaetern Gulf.-llth, alst, 23d, 85th. 
Weater? Qzilf.-3d, 16th, 17th, 19th to 22d, 25th. 
Rio Cfrande ualley.-l3th. 
Ohio valley and Tenneesee.-11th to lGth, 18th to 24th. 
I-,oocer lakea.-lOth, 12th, 13th, 17th to 21st. 
Upper hka.-12th, 13th, 15th to 23tl. 
Extreme northweat.--l5tb, 19th, 20tI1, 22d. 
Upper Mi88i86ippi vaEky.-4th, 12th to 23d. 
Lower Xiaaouvi valley.-llth, 13th to 16th, 18th, lgth, 20th. 
Northern s2ope.-13th, 16th, 21st. 
Middle alope.-Utb, 15th. 
&oathern alope.-l3th, 15th, 18th, 19th. 

the following dates :- 
. New England.-lst, 13 th ,  14th, lWh, 3Oth, 2lst, 24th. 

%th, 27th. 
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Southern plateau.-llth, 13th, ldth, 20tb, 21st, 23d, 24th, 

Northern plnteau.-15tb, 19tmh, %Oth, 36th. 
Cnlifornicc.-6th, l l t h ,  13t8h, lTth, lSth, 19th, 2184 23d, 25th, 

Lunar halos were also reported from the following statione, 

Pensa.cola, Florida, l l th ,  21st. 
Salt Lake City, Utah, 17th, 18th, 21st. 
Portland, Oregon, 20t'h. 
Albany, Oregon, 27th. 
Grand Eaven, Michigan, 13th, an  unusually large lunar halo 

35th, 38th. 

36th. 

not included in the districts mmed above :- 

wa,s observed, the diameter being 8 4 O .  
MIRAGE. 

Wicklow, Dakot,a, 11th.-The village of Madison, eleven 
miles clist,ant, was plainly visible. On the 28th, mirage WBB 
observed from 7 t'o 9.30 a. m., bet'ween south-southwest and 
west-sout,hwest, and was very remarkable for its extent and 
distinct,ireness. Buildings were seen with their surroundings 
apparent,ly a t  elevations of from I00 to 1,000 feet. In some 
instmces they a,ppeaaed inrert'ed, and a.gain in their natural 
positions above the invert,ed ima,ges. They were constautly 
changing in altitude in places, while in others they remained 
s htion ary . 

Fort Maginnis, Montana, 14th.-At 8.30 this morning various 
points on the Yellowst'one were risible, although some of them 
were one hundred a,nd fifty miles distant. The buildings and 
nags of' a milit,ary post mere plainly seen a t  this place, and 
were recognized t'o be Fort Custer, nearly t'wo hundred miles 
away. 

Huron, Dakota,, 36th.-Mirage observed from 8 to 9 a. m. 
Houses ten miles distant, not ordinarily visible, on account of 
swells in t#he prairie, were clearly seen, having the appearance 
of two st,ruct8nres, one rest,ing upon t,he other in an inverted 
porrit,ion. The Wessingtou Hills and Ree Heighh, at distances 
of' twent,y-five ancl fifty miles. respect'ively, appeared a,s lofty 
glaciers. Fields in which corn-st,alks were left standing 
;tppeared as forests of lofty. leafless t'rees. Ice on the river, 
in a bend fire miles away, ordinarily hidden from view by high 
bluffs, could be seen as a sheet of opaque glass, showing dis- 
tinctly the bends in the stream, and glistened in the sunlight. 
On t,he 28th, from 8 to 9.30 a,. m., Triquois, eight,een miles east, 
was plainly visible, although ordinarily hidden from view by 
smells in the prairie. 

Similar conditions were also observed at the following sta- 
tions :- 

Sa,lina, Kansas, 8th. 
Prett,y Prairie, Kansas, 8th. 
Genoa, Nebraska, 3d, 5t'h. 
Alexandria, Dokota, 5th, 25th, 38th. 
Wicklow, Dakoh, 7th, 35th, 27th. 
Barnegat City, New Jersey, 4th. 
Iudianola, Texas, 6th, 17th, 18th, 19th. 

MISCELLANEOUS PHEXOMENA. 

The characteristics of the sky, as indica,tive of fair or fod 
weather for the. succeeding twenty-four hours, have been ob- 
served at a.ll Signal-Service stations. Reports,from one hnn- 
dred ancl seventy-two stat,ion.r show 4,779 observations to have 
been made, of which fifteen were reported doubtful; of the re- 
iminder, 4,764, there were 4,091, or 86.9 per cent., followed by 
the expected weather. 

North Lewisburg, Ohio.-Mr. H. D. Gowey reports: Sun 
spots observed on all c1ea.r days during the month. They wep8 
the most, numerous on t h e  8t.h, least numerous on the 25th, 
largest on the 15th, a,nd smallest at close of the month. Mag. 
uetic variations on the 1st ana 22d. 

Port Ends, Louisiana, 15th.-A spot was observed on t h e  
sun's disc, slightly to t h e  right of the centre, on this date. 

SUNSETS. 

SUN SPOTS. 



88 MONTHLY WEATHER REVIEW. FEBRUARY, 18iM. 

rotation. rotation. 

The following record of sun spots for the month of February, 
18&3, has been forwarded by Mr. D. P. Todd, Director of the 
Lawrence Obaervatory, Amherst, Massachusetts :- 
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REMARKS.  

jSpots probably disnp- 
peared by molar rota- 1 tion. 

Facula, were seen at the time of every observation. 

YETEORS. 
Heath, Massachusetts, 1 &.-A brilliant meteor was observed 

to pass from a point near the north-star toward the sout,hwest- 
ern horizon, leaving a dazzling path, which cast shadows. 

Chamberaburg, Pennsylvania', 8th-A meteor was observed 
at 9.25 p. m., passing due north in the western sky at  an alti- 
tude of 15O. It moved slowly, leaving a train of alheruatiug 
bars of light in its path. 

Harvard College Observatory, Cambridge, Massachoset ts, 
-8th-A meteor equal to ibArcturus " in brightness wm observed 
at 11.15 p. m. 

Punta Rassa, Florida, 8th.-At about 10.15 p. ni. a brilliant 
meteor wzts observed in the eastern sky at  about 20° above the 
horizon. It pursued a downward course, leaving no cloud or 
train. Its color was of a brilliant white, with a greeuish tinge; 
i t  was visible about three seconds. 

Springfield, Illinois, 22d.-A very bright meteor was observed 
st 6.15 p. m., moving from a point 45O west of' north. 

The 8.  s. biBothnia," in N. 4O0 561, W. 6 6 O  15/, at  10.30 11. ni., 
27th, observed a meteor of unusual brilliancy pass from north 
to south. 

Olneyville, Rhode Island, 47th.-A brilliant meteor was seen 
in the western sky at  about 10 p. m, which lighted up the stir- 
rounding country as far as the eye could reach. I ts  course was 
from northwest near the zenith toward southwest at  the hori- 
zon. I n  appearance and color it resembled a huge electric 
light. 

Other reports of this meteor are published elsewhere in the 
REVIEW in connection with the supposed earthquake which 
occurred at the time of its appearance at  various points in 
Masaachusetts, Rhode Island, and Connecticut. 

Meteors of less brilliaucy have been reported, m follows :- 
Vieah ,  California, 7th, 9th, 18th, 21st, 23d. 
Morrison, Illinois, 8th. 
Fort W a p e ,  Indiana, 19th. 
Vevay, Indiana, 27th. 
Woodetock, Maryland, 24th. 
Dudley, Massachusetts, 1st. 
Umatilla, Oregon, 6th. 
Austin, Tennessee, 27th. 
Puma, Anzom, 3 4  l l t h ,  35th. 
Yonticello, Iowa, 8th. 

Bloomington, Illinois, 4th.-Ab 5 a. m., of this date, au 
earthquake shock was distinctly felt in this vicinity. A pro- 
longed rumbling noise, laRting several seconds, was first heard, 

EARTHQIJAKES. 

followed by a report and B shock which was generally obaerved 
in 3.11 parts of the town. 

Kalamazoo, Michigan, 4th.-Between 4 and 5 p. m.,. jm 
earthquake shock was felt south of this place, and at  vsnone 
points in southern Michigan and northern Indiana. The ebeck 
was sufficient to crack the windows of buildings, and loomn 
stove -pi pes, e tc . 

Wolfborough, New Hampshire, 4th.-At 3.06 p. m., a. 
eartliquake was felt here, rattling windows, crockery, and arti- 
cles of furniture. The movement was from west t6 east, lasting 
five seconds. Another slight shock was felt at  3.16 p. m. Pre- 
vious to the first shock, it was perfectly calm, bu t  instantane- 
ously with the earthquake, the air wa,s set iii rapid motion, 
continuing AO during t,he afternoon. 

Cornish, Maine, 4th.-An earthquake shock was felt at  this 
place at 3.16 1). ni. 

It is interesting to notme t'hat a t  or about the time of the 
occnrreiice of' t,hexe shocks in the Unit'ed Gtates, earthquakea 
were also felt ilt tliflerent points in Europe. The following 
reports by cable mere pnldished in the '(Few York Herald " 
of February 6. 18%:- 

Agram, Hungary, Fehuary 5, l.W:4.-A severe shock of earthquake wan 
felt here last eveniug. 

Madrid. Spain, Febrtiary 5 ,  lSd:l.-Renewed shonliu of earthquake have 
been felt in Murcia. 

On the X t h ,  a shock was geuerally felt in southern Rhobe. 
Island, sout,heastern Connecticut, and at points in Maesachu- 
Seth, eoncerning which the followiug reports have been re- 
ceived :- 

CowwecQlciit.-Norwich, 97t.11 : Dilriug the evening an earth-. 
quake shock, lasting from three to five seconds, was felt in this 
cit8y. I t  was accompanied by a deep rumbling noise, and 
shook buildings in an nlaniiiiig manuer. 

New Lourton, 37t,li : Sergeant John G. Lynch, Sighal Corps, U. 
S. A., report8s as follows: bbAt8 10.08 11. tu., the residents in the 
northwestern part of the city and in a direct liue from south- 
west to northe'wt, experienced a supposed shock of earthquake 
which was followed, a,bout two seconds later, by a rumbling 
noise resembling t'he passing of a heavy train. The noise was 
h e a d  throughout the city arid viciuity, but the concussion waa 
confined to ~t belt of less bhsn one hundred and fifty yards in 
width and Along the h i e  described above. I u  ueigh&ng 
bowns, the impression that an earthquake cshock had occuffed 
was general, but it is worthy of note that the sh0c.k wa,s scarcely 
felt, except by persons within doorn, and t8ha,t the principal 
evidence of the enrthq~mke wa,s the rattling of doors and win- 
do\vs, which is commonly experienced during thunder-storme 
and in cases of violent explosions. This disturbance w;t9 in 
all probability due to the passage of a meteor of unusual size 
in close proximity to the earth. Simnlta,neously with the sup 
posed earthquake shock, a la'rge and exceedingly brilliant 
detonating meteor passed over t'his city from southwest to 
northeast. It was \-isibls less bhan one second, a.nd wm 
described as a long streak of intense blue light, leaving no 
cloud at  its disappearance ." 

Bristol, 27th : Two severe shocks, resembling an earthqmke, 
were felt here at  about 10.18 1). in. In certain localities, build- 
ings were shaken, and the glass in wiudows and crockery 
ra,t.tletl. The Sl~ocli lasted from five to ten seconds. 

East Greenwich, 25th : An earthquake shock was very sensi- 
bly felt nbont 10 p. m. At Coweset, a granite residence was 
80 shaken as t80 spring a. liurgla,r-a,larm. Two rumbles were 
heartl, separated liy an interval of about; fifteen seconds. 

Rhode Island-Newport, 27th : A brilliant me.teor wa8 ob- 
served in t,he northern sky between 10.10 and 10.20 p. m., and 
wits desc,ribed as being about the size of' a, street-lamp, of 
greenish color, and passe,d toma,rd the uortheast, where i t  ex- 
ploded. The noise caused by blie explosion, was heard in all 
parts of the city, and -mes snpposed by inany to have been 
caused by a11 earthquake shock. Dishes rattled, globes were 
shaken from chaudeliers, and a few windows were broken. 
Some persons report; having esperienc,eti a tremulous motion 



a m n d  shock of less force was felt a t  10.18 p. m., and a third, 
very feeble, occurred at 10.98 p. m. The movement wm appa- 
rently from east to west. 

N m g a n s e t t  Pier, 27th : A severe shock of earthquake was 
Melt at 10.15 p. m., accompanied by a low, rumbling sound, of 
dfteen secondH duration. All houses were badly shaken and 
the inhabitants frightened. A second, but less severe shock, 
occurred at  10.18 p. m., lasting fire seconds ; and a third 
shock, very light, of three seconds duration was felt at 10.38. 
The direction of movement was from east to west. 

Block Island.-At 10.15 p. m. this island was visited by a 
aevere shock of earthquake which lasted about eight seconcls. 
It appeared to pass from the west, aud when nearest produced 
m noise resembling that made by a passing train. Houses 
were badly shaken. The keeper of the SouthemtLight reports 
that srticles in the light tower were displaced by the shaking 
of the building. A second shock, very faint, was felt a t  10.17 
p. m. The captain of a pilot-boat, while off Fire island ob- 
served a large meteor at 10 p. m., pawing from east to west. 
It was so brilliant, that a paper could have been read without 
difficulty from its light. The meteor was observed at  Elock 
Island just before the fimt shock was felt. 

Massachzrsett.u.-New Bedford, 27th : a shock of earthquake 
was felt here at 10.30~. m., accompanied by a rumbling sound 
and tremor, resembling that caused by a heavily loaclecl wagon 
passing over frozen grouncl. 

Heath, 27th : A light shock of e;wtliquake was felt through- 
out t8he city at 10.30 p. m. 

Fall Rive[, 37th.-At 10.50 p. m., a noise was heilrd sonuding 
like the firing of a heavy ordnance, and was accompanied by 
a vibration of the earth, causing windows, etc., to rattle. 

Barrington, 37th.-An earthquake shock was felt at about 
10 p. m., in various parts of the town, suf-ticient to shake build- 
ings with considerable force. 

California.-San Diego, Gtli : a slight earthquake shock oc- 
curred here at 4.30 p. m. ; the direction of movemeut was from 

~ 

Nashville, Tennessee, 13th, l.ith, 18th ,  21nt. 
Palestine, Texas, 53cl. 
Marion, Virginia, 25th. 
Wytherille, Virginia, lst, loth, 13th, 20th. 

north to south. 
The bark L L  Biddartha,” in N. 30° 041,JV. 67O 451, on February 

19th, at 7 p. m., experiencecl a sharp shock of earthquake which 
lasted about twenty-five seconds. The ship trembled as il 
dragging over a hard bottom; found no soundings at  thirtj 
fathoms. 

SAND-STORMS. 
Camp Thomas, Arizona, 3~1, 19th. 
TUCYOU, Arizona, 18th, 19th. 
Puma, Arizona, 2d, 4th. 
Fort Puma, California, 14th. 
Fort Garland, Colorado, lst, 241. 
Fort Union, New Mexico, 15th. 
El Paso, Tesa8,3cl, 6th, 15th. 

Los Augeles, CMiforuia, 19th. 
Wicklow, Dakota, Tth, l l t h ,  25th, SGt’h, 27th. 
Washingtun, District of Colunil>ia, 30th. 
Augusta, Georgia, 3c1, Sth, 35th. 
Riley, Illinois, 30th. 
Gyttenburg, Iowa, ,%. 
Keokuk, Iowa, 4th. 
Yates Centre, Kansas, lst, 5th, Plrlt. 
Point Pleasant, Louisiana, 25th, 37th. 
Gardiner, Maine, 17th. 
Dudley, Massachusetts, 3d. 
Lansing, Michigan, 6th, 9th, 31st. 
Protem, Missouri, lst, 12th, 30th, %th, 27th. 
Clear Creek, Nebraska, 12th, 21st8. 

POLAR BANDS. 

ZODIACAL LIGHT. 
In  the various states arid territories, i t  was risible on the 

drizona.-Prescott, 3cl to 7th, 35th to 28th. 
Con?iecticict.-New Haven, i th,  8th, 35th, 26th. 
I)ctkota.--TVicklow, Yd to ‘ith, 9th, 24th, 25th to 28th. 
P/oridn.-Pun ta Rassa, 1st. 
Georfgiu .-August a, 4th. 
Illinoie.-Spring~eld, 26th, Z t h ,  38th. 
I?dinna.-Wabash, Tth, Sth. 
lo~~a.-Cresco, 4th, 7th. Sth, 9th, 28th; Monticello, lst, Sth, 

h’ci~sns.-Laffrence, 3r1, 7th ; Salina, 36th, 27th, 38th ; Yates 
Centre, i th,  25th. 

dIuine.--C‘orninh, Pth, 5th, 7th, Yt8h, 9th. 
dlcrsxacliunetk.--Canibridge, lst,  5th, 7th, 8th,  9th, 23d, 26th 

to W h ;  R o w ,  Stli, 9th; Somerset, 5th, 7th, 8th, 36th, 28th. 
, ~ ~ i n i ~ e ~ o ~ a . - N o r t , l ~ ~ e l t l ,  3d, .ith, 5th, 7th, 9th, 27th, 28th. 
Kebmskn.-C’lear Creek, 7th, 24th to 28th. 

PenaRylrnnin.-Dgberrj-, 5th ; Harwford College, 14th. 
Tfniiessee.--Naslirille, lst, Scl, 3d, Sth, 25th to 38th. 
Tednn.-Fort McKnvett, 38th j Palestine, 19th. 
r~ir~/ii~in.-vRrietS Milln, l b t ,  5th, i th ,  8th, 36th, Xth, 28th. 
Tl-ixeoi~ein -Fraukliu, i th,  Stli, Bth, 27th. 28th ; Manitowoc, 

Little Rock, Arkansas, 1st. 
Creswell, Kansas, 25th. 
Inclepencleiice, Missouri, 19th to 25d, 25th to 38th. 
Protem, Missouri, lst, 20th, 36th, Z t h ,  28th. 
Coleman City, Texas, 31. 
Fort Conclio, Texas, 1st. 
Fort McKavett, Texas, 3d, Bdth, 25th. 
Fort Sill, Texan, 41st. 

Geese - f l y i q  ?iorthioard.-Sac:ramento, California, 19th ; Fort 
hfatlison, Iowa, 17 th ,  97th; Swanwick, Illinois,22d, 24th; Inde- 
pendence, Kansas, 2lst j Pates Centre, Kansas, 37th ; Salina, 
Kausas, 14th; Pretty Prairie, Kansas, 19th; Clear Creek, 
Nebraska, 32d, 2Gtli, 2Sth ; Genoa, Nebraska, 26th ; Superior, 
Nebraska, 27th ; Augusta, Georgia, 24th ; Fort Sill, Indian 
Territorj-, 21st ; Lewiston, Iclalio, 92d ; Portland, Oregon, 
38tl ; Cape Mendocino, California, 21st. Plying southtoat-d.- 
Creswell, Kansas, 11th ; Fort Riley, Kansas, 35th ; Augusta, 
Georgia, 19th, 35th. B’lyiyq west.-Cresmell, Kausas, 7th, 
25th ; Freinont, Nebraska, appearing in large numbers, 22d ; 
Wellington, Kansas, appearing in large numbers, 25th to28th. 

Dacks .flying north ic~nrtl.-S~acra~nento, California, 19th ; 
Charlestou, Illinois, 30th ; Smauwick, Illinois, 23d, 24th ; 
Pates Centre, Kansas, 31st, 33~1, 26th, 37th; Fort Scott, Kan- 
w s ,  38th; Clear Creek, Nebraska, 32d, 28th; Genna, Ne- 
braski%, Sith ; Toledo, Ohio, 35th. FZyiiy southward.-Cres- 
well, Kansas, 36th j Superior, Nebraska, 27th ; Palestine, 
Texas, 11th ; Wellington, Kansas, appearing iu large num- 
bers, 25th to 38th. 

NOTE.-The Chief Signal OEicer has received a copy of the 
report of meteorological observations macle at the Carson Ob- 
servatory, Carsou City, Nevada, during 1550, 1881, arld 1882, 
by Rfr. Charles W. Friend. 

following dates :- 

Sth, 9t11, 37th. 

Oregott.-Albi1Ug, lst, 3d, 6to to 9th, 33d, 33d. 

2ith. 
PRAIRIE AND FOREST FIRES.  

MIGRATION OF BIRDS. 

NOTES AND REMARKS. 


